Ultrastructure Of The Epidermal Melanocyte Dense Plate  by Tarnowski, William M.
THE JoURNAL OF INVESTIGATIVE DERMATOLOGY 
Copyright © 1970 by The Williams & Wilkins Co. 
Vol. 55, No. 4 
Printed in U.S.A. 
ULTRASTRUCTURE OF THE EPIDERlV1AL MELANOCYTE 
DENSE PLATE* 
WILLIAM M. TARNOWSKI, M.D. 
ABSTRACT 
The dense plate, a thickening of the basal aspect of the epidermal melanocyte was 
studied with the electron microscope. A 250-330 A cytoplasmic electron dense zone 
abuts on the internal leaflet of that portion of the trilaminar melanocyte plasma mem-
brane that is apposed to the basal lamina; this electron dense zone is not seen where 
the melanocyte plasma membrane is apposed to that of a keratinocyte. Melanocyte 
cytoplasmic filaments do not appear to converge on this dense zone. 50-70 A anchoring 
filaments apparently arising from the basal lamina appear to insert into the external 
leaflet of that portion of the melanocyte plasma membrane subjacent to the cytoplasmic 
electron dense zone. The similarities to and differences from basal cell hemidesmosomes 
are enumerated. This structure probably represents a melanocyte-basal lamina attach-
ment device. It is suggested that Odland's (5) original designation, "dense plate", be 
retained. 
A recent authoritative review of the ultra-
structure of the epidermal melanocyte ( 1) 
describes that cell as lacking devices for 
attachment to its neighbors or the basal 
lamina. Others (2, 3, 4) have also mentioned 
the absence of melanocyte-basal lamina attach-
ment structures. 
On the other hand, Odland (5), in 1958 
called attention to "dense plates" along the 
basal aspect of the plasma membrane of the 
epidermal melanocyte. Also in 1958 Barnicot 
and Birbeck (6) mentioned "periodic dense 
thickenings of the cell membrane" of the 
epidermal melanocyte but these are not shown 
in their micrographs. 
This report confirms Odland's ( 5) original 
description of epidermal melanocyte-basal lam-
ina attachment devices, describes their fine 
structure, and compares them to the epidermal 
basal cell hemidesmosome. 
MATERIALS A..!.'l"D METHODS 
Punch biopsies of skin were taken under 1% 
xylocaine local anesthesia from the flexor aspect of 
the forearm of a normal 34 year old white man, 
from the lateral trunk of a normal 29 year old 
white woman, and the lateral thigh of a 5 week old 
white infant girl with probable Hurler's syndrome. 
The biopsies were minced and fixed for four 
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hours at room temperature in Karnovsky's (7) 
paraformaldehyde-glutaraldehyde in 0.2 M caco-
dylate buffer. After an overnight rinse in the same 
buffer at 4°C. the tissue was postfixed for two hours 
at room temperature in 2% osmium tetroxide 
buffered with 0.1 M cacodylate buffer. The tissue 
was then rinsed briefly with 0.1 M cacodylate 
buffer, placed in 2% uranyl acetate in 50% ethanol 
for 10 minutes, dehydrated in graded ethanol and 
propylene oxide and embedded in Araldite. 
Thin sections cut with a diamond knife on an 
LKB ultramicrotome were mounted on uncoated 
copper grids and were stained for 10 minutes in 5% 
uranyl acetate in 50% ethanol followed by 
Reynold's (8) lead citrate for 10 minutes. The 
sections were examined in an RCA-EMU-3G 
electron microscope at 100 KV. 
RESULTS 
Electron-dense thickenings of the basal aspect 
of epidermal melanocytes abutting on the 
basal lamina are present (Fig. 1) . Their length 
varies widely from merely punctate to as much 
as three to four microns. These thickenings 
terminate abruptly where the melanocyte cell 
membrane is in apposition to that of a keratino-
cyte (Fig. 1). 
At higher magnification (Fig. 2A) the fine 
structure of Odland's (5) epidermal melano-
cyte "dense plate" is shown and may be com-
pared with the fine structure of the epidermal 
basal cell hemidesmosome (Fig. 2B). The 
trilaminar plasma membrane of both the 
melanocyte and the basal cell measures approxi-
mately 0 A across. A discontinuous 250-330 A 
moderately electron den:'e area occasionally 
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FIG. 1. P art of an epidermal melanocyte ( M) showing melanosomes in various stages of 
formation. It is flanked by portions of two epidermal basal cells (K). A cytoplasmic electron 
dense zone (unlabelled arrows) is present along the basal aspect of the melanocyte plasma 
membrane where it abuts on the basal lamina (B). Note abrupt termination of dense zone 
where the melanocyte plasma membrane is in apposition to that of the adjacent basal cell (P). X 12500 
interrupted by a pre umably pinocytotic vesicle 
abuts on the inner leaflet of the plasma mem-
brane of the melanocyte (FiO'. 2A). In the 
ba al cell cytopla ·m an analogous 300-400 A 
electron den e area similarly interrupted by 
ve icle i pre ent (Fig. 2B). This area always 
appear more den e in the ba al cell than doe 
the corre pondinO' area in the melanocyte. In 
th ba nl c 11, 70- 0 A tonofilaments are regu-
larly ob rved converO'ing on the dense area 
(FiO'. 2B). In the melanocyte, on the other 
hand althouO'h 70-80 A filaments are found 
in th cytoplasm they are much less dense 
than basal cell tonofilaments and do not appear 
to b a tached to he electron den e area of 
ba cell (Fig. 2A). 
The ba al cell ha a ociated .with it a 
70-90 A thick line, the subbasal cell dense 
plaque (9) which is separated from the external 
leaflet of the basal cell plasma membrane by a 
relatively electron lucent zone of 80 A (Fig. 2B). 
No corresponding structure is present in the 
ca e of the epidermal melanocyte (Fig. 2A) . 
Filamentous structures 50-70 A wide called an-
choring filaments (10-13), traverse the zone be-
tween the 150-300 A basal lamina and the basal 
aspect of both epidermal melanocytes and basal 
cells (Figs. 2A and 2B). The e anchoring fila-
ment are most numerous in those areas subja-
cent to a cytoplasmic electron dense zone of 
either an epidermal melanocyte or basal cell. 
Anchoring fibrils (14) are numerous beneath 
epidermal basal cell (Fig. 2B). While they 
may be observed beneath epidermal melano-
Fro. 2A. Basal aspect of an epidermal melanocyte. Abutting the internal leaflet of the 
trilaminar plasma membrane (between thin arrows) is a cytoplasmic electron dense zone 
(between thick arrows) occasionally interrupted by vesicles (V). Cytoplasmic filaments 
(F) do not appear to convero-e on the dense zone. Anchoring filaments (A) seem to arise 
from the basal lamina (B) and insert into the external leaflet of the plasma membrane. 
X 91,000. 
FIG. 2B. Basal aspect of an epidermal basal cell. A cytoplasmic electron dense zone 
(between thick arrows) is apposed to the internal leaflet of the trilaminar plasma membrane 
(between thin arrows). This is occasionally interrupted by vesicles (V). Tonofilaments (T) 
appear to converge on the dense zone. Anchoring filaments (A) appear to rise from the basal 
lamina (B) , traverse the subbasal cell dense plaque (D), and insert into the external leaflet 
of the plasma membrane. Many anchoring fibrils (X) appear to arise in the dermis and 
insert into the dermal aspect of the basal lamina. X 91 000. 
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cytes, they are usually few in number (com-
pare Figs. 2A and 2B) . 
COMMENT 
This report confirms Odland's (5) observa-
tion of "dense plates" on the basal aspect of 
the epidermal melanocyte plasma membrane. 
These structures resemble epidermal basal cell 
hemidesmosomes in two respects: a) both ar~ 
characterized by the presence of a cytoplasmic 
dense zone abutting on the internal leaflet of 
the basal aspect of the plasma membrane; 
b) 50-70 A anchoring filaments presumably 
arising from the basal lamina appear to insert 
into the external leaflet of that portion of the 
plasma membrane of the melanocyte and basal 
cell immediately subjacent to the aforemen-
tioned cytoplasmic dense zones. 
The melanocyte "dense plate" and the basal 
cell hemidesmosome differ in other respects, 
however: a) no structure resembling the sub-
basal cell dense plaque is seen in the melano-
cyte dense pia te; b) 70-80 A cytoplasmic 
filaments while present in melanocytes are 
much less el ctron dense than basal cell tono-
filaments and unlike the latter, the melanocyte 
filaments were not observed to converge on 
the cytoplasmic electron den e area; c) an-
choring fibril seen in great profusion in the 
upper dermis beneath ba al cells are found to 
a much le er extent bene.:'tth epidermal melano-
cytes. 
The ignificance of this membrane modifica-
tion remains to be established. Although this 
structure would appear to be an epidermal 
melanocyte-basal lamina attachment device I 
uggest that Odland' (5) original designation, 
"den e plate", be retained until uch t ime as 
its function ha. been more clea rly delineated. 
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